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enoif ; 'j v^f; vftltt^vn-^f n Koyt-^ (pqqgdh) t'jsv^r, 

Ac i n e t o b a c t e r Sfi*P Q Q G D HOT J WmW^l^ 7 4 11 1 4 6 
tt, 16 811 16 9^ 17 0^ 2 4 5fflil0 r 3 4 2ttO^4<Hloottr * 

GDHi D tr»«i:»t iftffltt^ftT L^SEfiP Q Q G D H« 

75ytW> Acinetobacte rlWQQGDHOT^W^ 
tf£D7 4 V, S146A. Q168A, L169P, A170L, A170M, A17 
0I> Al 7 OF. E245 D. M3 4 2 I> M342 V. M342P. M342 A. 

tTUm^ttJ, It** 1 £3B*W>3fe3ESlPQQGDH 

7^*1*^ Acinetobacte r JRS*P QQGDHOT5 >>I*IB?!lfc*5 
It* (SI 4 6 A + Al 70L) , (Q 1 6 8 A + L 1 6 9 P + A 1 7 0 L) , (S 1 4 
6A + A170M), (Q 1 6 8 A+L 1 6 9 P+A 1 7 0 M) > (S146A+Q16 
8 A+L 1 6 9P + A1 7 0 L) , (S 1 4 6 A + Q 168A+L169P + A170M 
), (Q 1 6 8 A + L 1 6 9 P+A 1 7 0 L + E 2 4 5D) , (Q168A+L169P 
+ A1 7 0M+E 2 4 5 D) , ( S 1 4 6 A + M 3 4 2 I ) . (Q168A+L169P 
+ A170L+M342I) > (Q 1 6 8 A + L 1 6 9 P+A 1 7 0M+M3 4 2 I) > 
(S 1 4 6 A + M3 42 V) . (Q 1 6 8 A + L 1 6 9 P+A 1 7 0 L+M3 4 2 V) > 
(Q168A+L169P + A17 0M+M3 4 2 V), (S 1 4 6 A + M3 4 2 P) > 
(Q168A+L169P + A170L+M342P) > (Q168A+L169P + A 
170M + M3 4 2 P), (S 1 4 6 A+M3 4 2 A) „ (Q 1 6 8 A+ L 1 6 9 P + A 
170L+M3 4 2 A), (Q 1 6 8 A + L 1 6 9 P+A 1 7 0M+M3 4 2 A) , (D 
74V + S146A) , (D 7 4 V + Q 1 6 8 A+L 1 6 9 P + A 1 7 0 L) > (D 7 4 
V + Q 1 6 8 A+L 1 6 9 P+A 1 7 0 M) , (Q 1 6 8 A + L 1 6 9 P + A 1 7 0 L + 
E245D+M342I) . (Q 1 6 8 A+L 1 6 9 P+A 1 7 OM+E 2 4 5D+M3 
421). (Q 1 6 8 A+L 1 6 9 P + A 1 7 0 L + E 2 4 5 D+M3 4 2 V) , (Q 1 
6 8A + L16 9P+A1 7 0M+E 2 4 5D+M3 4 2 V) > (Q168A+L169 
P+A170L + E 2 4 5 D + M3 4 2A) > (Q l 6 8 A + L 1 6 9 P+A 1 7 0M+ 
E 2 4 5 D+M3 4 2A) d t»v^-ftL*, * tzit, 4fe©«fc*5»j-&±JB £ m^<OGLW:K& 
WZ>7*;mW&V>7*>^~ftifr-?&2>, i»**l ^IB^O^MPQQGDH 

"ImMWfr V -*T-£&> »** 1 ~ 3 m>r^*fcEtt<03fc3£ifiP Q Q G DH 0 
lit** 5] , 

ft** 1 ~ 4 Wfttfr izmWLOimm PQQGDH«:3-Kt4 jlfe^o 
[W**6] 

lt»**71 

«** 6 cii©^^ * -T^s^m$tL/i^K^m#o 

jsjl^jn 8 ] 

»** 7 CB««?»fMStfc#***i-* - *3fc*a P Q Q G DHOMft 

o 

[it** 9 ] 

it**l~4 0V>-f^H'fB«W5S:MPQQGDH^^tf^;V3-^T^-feW' d r^ h 

o 

[it** io] 

It** 1 ~ 4 <75V>i* fL^KSBttOtftfES P Q Q G D H *^tr ^ ^ - * -fe „ 
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[««£] TO* 

[»!H«)**] lfK#*ttH«^trnn^y y > (PQQ) «tt^;^-Xf 
[0 0 0 1] 

*n w $ tL^gfcgea ^^ftFDyt-** (gdh) k w l 

^ »L<l±enn + ;ij>^;> (PQQ) *flr»*fc1-4B3fciHP Q Qtfftt^a- 
^m<D^M P Q Q G D H tt % »ifc|fc3fe* * n H B fc ifKistf £ a - * ojgifctf 
[0 0 0 2] 

PQQGDHfi. fcfnn^ J V > (PQQ) Wltn^3-^ffc Kn 

;w 3 - J* * * -V iz frfr h m tz t L "C P Q Q flt^ft ^3-^ 
[0 0 0 3] 

&,*(DV)V--7\t, Tv* h/t^r^- • 5/=. (Acinetobacter b 

aumanni i) NCI MB 1151 7#tf», P Q Qflt#te^/ua -^J8i*3B»**M 

[#^m 1 1 #|j§¥ 1 1 - 2 4 3 9 4 9 ^<km 
[0 0 0 4] 

ft*&«©»Hfcir*fca:$;h,fc P Q Q G D HO*K#^1£o[q]_h 

[KM * -5 tz tb <D^WL\ 
[0 0 0 5] 

BP 

ai. 

tfnn^y y ^^y ^fft^Vn-^ft: Kn^t-S (PQQGDH) iz&^x, 
Acinetobacte r ^fi^P QQ G D HOT 5 J REEI & 7 4-j£. 14 6 
16 8^ 1 6 9fi, 17 0t, 2 4 5W3 4 2tW<Hlo?)fii, $ 
fcl± % ft&OStC^tt-5±IBt|ffI^Ofeg^^V>TT5 y^S^*^ri-^>. &£SOPQQ 
GDHJ: *) i>-mmiZtt-tZftm&it>mTLtz&.&mPQQGDllo 

T^ilJI^ Acinetobacte r m&&P Q Q G D HOT 5 >> BfcHByiJKis 
&t£D 7 4 V, S146A, Q168A, L 1 6 9 P> A170L. A170M. A17 
0 I> A170F, E245D. M3 4 2 K M342V. M3 4 2 P, M342A, 

?>*«iOH^< t & lOO^Sg, ^Oa&C:fctf£±ifit|WO&gl;:;j3V> 
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t75^1Mtt^, SncfBfcOQfc^aPQQGDH 
513. 

T^^m«m^% Acinetobacte r «fi&P Q Q G D YL<DT 5 7 m@B^iJ 
ifZ> (S146A + A170L) > (Q 1 6 8 A+ L 1 6 9 P + A 1 7 0 L) . (S 1 4 
6A + A170M) , (Q 1 6 8 A+L 1 6 9 P + A 1 7 0 M) > (S146A + Q16 
8A+L169P+A170L) , (S 1 4 6 A + Q 1 6 8A + L 1 6 9 P+A 1 7 0M 
). (Q 1 6 8 A+L 1 6 9 P + A 1 7 0 L + E 2 4 5 D) N (Q168A+L169P 
+ A 1 7 OM+E 2 4 5 D) , (S146A + M342 I) s (Q168A+L169P 
+ A 1 7 0 L+M3 4 2 I) , (Q 1 6 8 A+L 1 6 9 P + A 1 7 0M + M3 4 2 1), 

(S146A + M342 V) , (Q 1 6 8 A + L 1 6 9 P+A 1 7 0 L+M3 4 2V) % 

(Q168A+L169P+A17 0M+M3 4 2V). (S146A + M342P). 

(Q168A+L169P + A170L+M342P) > (Q 1 6 8 A+L 1 6 9 P+A 
17 0M+M3 4 2 P) , (S 1 4 6 A + M3 4 2 A) . (Q 1 6 8 A+L 1 6 9 P+A 
170L+M3 4 2 A) , (Q 1 6 8 A+ L 1 6 9 P + A 1 7 0 M + M3 4 2 A) . (D 
74V+S146A), (D 7 4 V + Q 1 6 8 A+L 1 6 9 P+A 1 7 0 L) , (D 7 4 
V + Q168A+L169P+A170M) > (Ql 6 8A + L1 6 9P + A1 70L + 
E245D+M342I) . (Q 1 6 8 A + L 1 6 9 P+A 1 7 OM+E 2 4 5 D + M3 
421). (Q 1 6 8 A+L 1 6 9 P+A 1 7 0 L + E 2 4 5 D+M3 4 2 V) , (Q 1 
68A+L1 6 9P+A1 70M+E24 5 D+M3 42V). (Q168A + L169 
P+A170L + E245D+M342 A) . (Q 1 6 8 A + L 1 6 9 P+A 1 7 0M + 
E 2 4 5 D+M3 4 2 A) ?*>v>-f*i^ % £ fzli, fa<Dmzisi1r&±&km&<Z>tiLW.\iZ.& 
tf&7 5 yflMMM>$fcvvf**i**-C**, Ml tw|B«ogfcS5MPQQGDH 
4 . 

zj&m.w**' h > ^i~3 wftLfrKmwL<o&mmpQ qgdh 0 

51 5 . 

£ 1 ~ 4 <D^-?tlfr KfBttogfcSEM P QQGDH£n - Ktilfi?. 

7 . 
^ 8 . 

« 7 kfBtt05^K4S«M*:«r«*-t- »M P Q Q G D H ©efto 

3C9. 

^1 ~ 4 © v»f CEf ©K^I PQQGDH^^-tf^^n-^T^-b'f ^^K 
910. 

gt i ~ 4 ov^-rtL^^fam<^«M p q q g d h z-stt a - x -t > -9- - 0 

51 1 1 . 

£ 1 ~ 4 O V^-ftL^^ SBftoatSESl PQQGDH *^tr =r - *«l5£#fto 
[0 0 0 6] 

#§&EKJ:S3fc3e3SPQQGDHtt»&lfiPQQGDH J: *> *>^H«t*ti"*f^ffltt5&« 
l&TLfc^It **MCi4SSaPQQGDH«:^3-^Tf ■t'f *y 

- 7. * > -9- * jt^-r & £ **t? § & o 

[0 0 0 7] 
[0 0 0 8] 

miE# 2004-3095 5 95 



#11 2004-151905 ^-v? : 3/ 

*3&9!tf>Sfe$eS!PQQGDHli. ff&lPQQGDHi <5 ^ZlHli^MI" fcfWBttsWft 
[0 0 0 9] 

[0 0 10] 

3-^**R»«tLfc»^PQQGDHjgttf (a) fc, D-^a-^^fc <9 
SiZii^M^ti: UfcMOP Q Q G D HJSti (b) *»(5£U 
ghUi^ifett*l 0 OfcL^^nMi ( (b) / (a) XI 0 0) * 
*#&o ^-e, 3tiiP QQGDH«rfflv>-CWItj|iOi*ft*^TV^ -taMjtSrJfctfcL-C^Br 

[0 0 1 1] 

#3PJ<7>a:MPQQGDHii, Zfii:^fl)^ltt^tMP Q Q G D H i «9lgfF 

5feg£SPQQGDHfcl^$*U>o 
[0 0 12] 

W O Bfcggffl P Q Q G D H M\ ^ /I/ a - * *BE © SI 5fe £ V* T ZJfcS ^tSf^ftt 
AW^MPQQGDH^fflv^^tifclicLtrffiTL^^^Sr-g-tro Sf£L<»±, v^/> 

41PQQGDHW9 0%Jil.T, J: »> ff* L < 14 7 0 %J^T> $ 6 L < i± 4 0 %JBl 

T, #£2 0%&>TX$>2> 0 
[0 0 13] 

#&9J <&3#ES P Q Q G D H f4 , v ;v h - * Kfcj-r & f^ffl ;V 3 - X ^*j-f & ffcffi 
[0 0 14] 

P Q Q G D H J: 9 r*tif & f&JBtertMgiT L W O^fcSES P Q Q G D 
Hi: LTt4, tfOfcttTAc i n e t o b a c t e r JRS*P QQ GDHOT 5 SWtWMKIS 
v>T, 7 4ft, 14 6ft, 16 8ft, 16 9ft, 170ft, 2 4 4 
< f> 1 oofiiK^v>T7 5 tSiXSIP Q Q G DH^S^io 

±fBOd*>, 7 4ft, 1 4 6ft©^< t Uo^ftf {;i3V>T7^ftt^tt^ 
3fc3ESLPQQGDHrt*$<bfc0iLv\, ^ WfifC^^tAt & £ K i *) , ~$f 

» Kfcf-t & f^Mtt*«fiTi- £ £ £ Kin x. > mZLMmm titmLxinvx-xiztt-t&fciB 

[0 0 15] 

|JU<li, D74V, S146A, Q168A, L169P, A170L, A170 
M, A170I, A170F, E245D, M342I, M342V, M342P, M3 
4 2 A, frh*zmif>hMtt1X&T < S&W&V 3 ) < £ lo^f^IPQ 

QGDHT'^^o 

_tfa<^?*>, D7 4V, S 1 4 6 A<D'J?% < t 1 ooftgKisv^T 7 5 ;WM$k*%i 
fSOTPQQGDH^tj^J Lv> 0 
[0 0 16] 

TM3 4 2 AJ {4, 3 4 2ftOM (Met) £A (Ala) fcfijfc-Tfcifc* 
[0 0 17] 

$.<DgLmz7jz-fy<*-ftLfr<DWmt. P Q Q G DH<OiIt^|fi)li:S#t4o 
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[0 0 18] 

D74V, M3 4 2 I, M342 V, M3 4 2 P^ M3 4 2 A> S146A, Q168A 
, L169P. Al 70L, A170M, A170I, A170F. (S146A + A1 
70L) , (Q 1 6 8 A + L 1 6 9 P+A 1 7 0 L) . (S146A + A170M) > ( 
Q168A + L169P+A170M) > (S 1 4 6 A + Q 1 6 8 A+L 1 6 9 P + A 1 
70L) , (S 1 4 6 A + Q 1 6 8 A + L 1 6 9 P+A 1 7 0M) . (Q168A+L1 
69P + A170L + E245 D) > (Q 1 6 8 A + L 1 6 9 P+A 1 7 OM+E 2 4 5 
D) , (S146A + M3 4 2 I) , (Q 1 6 8 A+ L 1 6 9 P + A 1 7 0 L +M 3 4 2 
I), (Q 1 6 8 A+L 1 6 9 P+A 1 7 0M + M3 4 2 I ) > (S146A + M342 
V) > (Q168A+L169P+A170L+M3 4 2V) , (Q168A+L169 
P + A 1 7 0M + M3 4 2 V) , (S146A + M342P) > (Q168A+L169 
P + A170L+M342P) , (Ql 6 8A+L 1 6 9P+A1 7 0M+M3 4 2 P) 
, (S146A+M3 4 2A) , (Q 1 6 8 A + L 1 6 9 P+A 1 7 0 L+M3 4 2 A) 
, (Q 1 6 8 A+L 1 6 9 P+A 1 7 0M + M3 4 2 A) , (D74V+S146A) , 
(D74V + Q168A+L169P+A170L) , (D74V + Q1 6 8A + L 1 6 
9P+A170M) . (Q168A+L169P+A170L + E245 D + M3 4 2 1 
), (Q 1 6 8 A+L 1 6 9 P+A 1 7 OM+E 2 4 5 D + M3 4 2 I) , (Q168A 
+ L169P+A170L + E245D+M342 V) , (Q 1 6 8 A+L 1 6 9 P+A 
170 M+E245D+M 342 V) . (Q 1 6 8 A+L 1 6 9 P+Al 7 0 L + E 2 4 
5D+M342A) , (Q 1 6 8A+L 1 6 9P+A1 7 0M+E 2 4 5 D + M3 4 2 A 

) 

±ie<S>9*>, D7 4V. S 1 4 6 A04>£< lo(Dft(;j5i/^7^ifMt 
f-SOT P Q Q G D Cjtf f Lv^o 

[0 0 19] 

±lE£>Ac i n e t o b a c t e rlfi^P QQGDHOT^ sWkWfflfe, £f2L<f4 
Acinetobacter calcoacet i c u s tfeliAc i n e t ob a c 
ter baumannii S^PQQGDH60T< JWWMX$>Z> a *¥Xl>>Ut L< &4 

it^^>o i -ctf $ tiz m&.w pqqgdh^ K Awmm^r 2 

X7FZtiZ> J t<nM.W&n\$, T~>* h't? 9- - s*V^r>- (Ac inetobacte 
r baumannii) NCI MB 1151 7**felttS^t*i), 1 1 

- 2 4 3 9 4 4*>WJ#-t 1 K&^X, 75^ 

[0 0 2 0] 

T V # — ■ ^tJ'^'y — (Ac i ne tobac t er baumann i i) 
NCI MB 115 1 7 Wit, J£lmU Acinetobacter calcoaceti 
c u s C3WR3tLTV»fco 
[0 0 2 1 ] 

[0 0 2 2] 

t ZhX, ^M&W%\'&^X, T~>^ * — •a^37tt-f»^ (Ac ine 

tobacter calcoaceticus) LMD7 9. 4 1 #c&5fctf>Hfiitf> X 

^oO>5 (^ttl, 2, 3, 4 &#S?.o ) o 

[#H#lf 1] J. Mol. Biol. , 289, 319-333 (1999) 
m&W?XWt2] PNAS, 96 (21), 11787-11791 (1999) 
l##BMtlR3] The EMBO Journal, 18 (19) , 5187-5 
1 9 4 (1 9 9 9) 
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12M£H\S:IR4 ] Protein Science, 9, 1265-1273 (20 
0 0) 
[0 0 2 31 

*0^6#i<^W-^^--7, OB^h7>KtC^h7>K*^^-^f« (W6B 

[mWXM. 2] #M 2001-197888 
[0 0 2 4] 

&±*w feotv^ mm-t)^ iibti&o 

[0 0 2 5l 

^mm<D^MP QQGDHIi, @E?iJ#-5§- 1 Kmm.ZtiZ> P Q Q'Wtt^v^-^r't: 

^tt3i3j:?;4 Kit, PQQtzm&lr&TS. SW.t LT, Y 3 4 4, W3 
46, R2 2 8, N2 2 9> K377, R406, R408> D424, r^^-XKB 
&i-&T$ smt LTtt Q 7 6. D 1 4 3. H 1 4 4, D 1 6 3. Q168, L169 

. & & o 

[0 0 2 61 

^MlC(^ jgftit 3 ^© * ;v 7 a -f t > t^^t 2. 7 ^ ymt LTii. 
P248, G247, Q246. D252, T 3 4 8 & if cOfStttf^ & 0 
[0 0 2 71 

ifc* ^igo&^SPQQGDHte, ^M^*oS14M3l#1»^^i3lt^«14^^ 
[0 0 2 81 

[0 0 2 91 

#«j&c*v*-ca6«36»?>#si o kvmo&mztiLWtzTssmzmm-tzztkzx V) 

[0 0 3 01 

ffiiE# 2004-3095595 
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#«*jtK:&l/>T*K*P>#« 1 0 AMOlEffl^ffiS-r 4 T ^ ^gSi^ItS C «fc «9 
[0 0 3 1] 

&±08KPKLfcj&*oT % 7y^A^--;^7>; (A c i n e t o 

bacter baumanni i) NCI MB 1151 7 tfcfcjgiB t 1" £ MS^JUHf" 1 1? 
^ £ ti£ »£2S PQQGDH^'/^Sii tflBEl*-* 2fg$W-^ 0^*E9fl 4r#RR 
U fcOfflRH±3&*ffiv* (ffiL<«8 0%^±, SkKflPS L< ti9 0 %J£LbOffi 

tt-J:*), ajKttMf»**ff^ili:4<^ »4lOP QQ GDH i & fcr8HS£*H-;& 

immmr Ltz?mm pqqgdh * t t §= & 0 

[0 0 3 2] 

inetobacter calcoaceticus) LMD79. 41 ffii&^W-MO 

T$;mw&\*}tm-r2>t. mmmm^r^x^ nmm±9 2. 3% (^^i-^mn^ 

tr) *#fc£H&L-Cv>&©T? % @e^!]#-^ 1 tfe »t** 459136**^ flHB«©KlfO 

mM&Z^temxm-tZZttzX »K IlilWPQQGDHJ:*) fc-*«fc*H-*ffc 
JURIST IfciJfcSEfflPQ Q G D H i^^tiSo £ *L <b <£>3c^M P Q QGDH7 

[0 0 3 3] 

ffl«!PQQGDH*3- K-rsafe^tt, »^«»*^«*OjSiBJ: «3#?>*l 
5»4IPQQGDH*3- Kt-a*fc^&^trDNAWJt*a^i-*£fcK J: fJW&tL 
£T»TtBtert , **o 00x.{fTv* h/t**- • *JV37-bf'f 7y^l- 

9 — ' s*ty'?y~ (Acinetobacter baumanni i) „ yi-F 
seudomonasaeruginosa) , vj. — ■f- 7^ 
- -f^? (Pseudomonas put ida) •. v - ^ — V^E-f-X • 7 JUJr Uy-ty 
-X (Pseudomonas f luorescens) > iffr a ; ? — • -^^-i/ ^ 
>^f©tjtII^7^n/\7f , J A • ?^t;^^- (Agrobacterium 
radiobacter) , iyi'Jt7- n'J, ^ I'T'S' — 9 • x-nj;->X (K 1 
ebsiella aerogenes) ^fliftifflW fc^plf * i t & 0 fc/iU 

temt.LTti.Tis*}"*? ? -m, s b^ts-t l< itmm&vHS^T *s * v^t *?- • * 

fl/uT^y-l L< iiTis* \>*99 — • s*7-*> — <D\,*-?tifr<Dntf&fePQQGD 

[0 0 3 4] 

»4fiPQQGDHta- V-fZ&ttitm-rZJj&b Ltlt mftftt>tL&3k&tt! 

&b LTii, mx-\$tiW<r>*v Y (TransformerMutagenesis K 
it;ClonetechS, EXOIII /M ung Bean Deletion 
Ki t ; St ra t age.nel, QuickChange Site Directe 
d Mutagenesis Kit;Stratage a e»4if) Oftil, 4v>li# 
»J*?—tfiMWUStt (PCR) ©WBrt*Wb*t*o 
[0 0 3 5] 

7*5 ttli, flUx.}*, xyx'J t7-3'J- (Escherichia coli 

ffifE# 2004-3095595 
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) *te£«£'tofc-f-*»'frCW:pB luescript, pUCl 8 * if aHSffl § * o 
fi±i4*iLttt, xVxHT - ay- W3 1 1 0, x^x'J is T • a 'J 

-C 6 0 0, xi/x'Jt7' 3V-JM10 9, •Xv' x'JiiT ■ n'J-DH5 if 75*flJ 

v^ 0 Hfcli, -ftjJR^avtr^V (fllx-lf, a > Vfx > h J M 1 0 9 ; M&ffim 

[0 0 3 6] 

§£o PCRmommK&Vs P Q Q G D HaMSf^tf D N Aifr*#4 £ t 

[0 0 3 7] 

fe**^»f fbtL^o MitfTv^ h;t^-.**37-tf^XNCIB11517 CO 

»«L/s^ mmBm$m%F*m^-cDNA*$}mLtzi>v> 

[0 0 3 8] 

«x.^**-£#gt. ill, KHI^^-^GDH*3- Ki-**^**^-*" 

C I B 1 1 5 1 7 co^fe#DNAi±, JMfr&fctt&TO J: 0 ^LT«$tLS 0 
[0 0 3 9] 

IIL, ^V>T% i*L«r»W$-fr*ifc^J: 9 P Q Q it*^ « i t <& G D H*fe?0 

(SDS) ^o#®S^J^#M$tLS 0 Sfcfc, tW^7V>fyv^M(Oio 
[0 0 4 0] 

[0 0 4 1] 

a& if fc «t «9 fi 1 ? - ^t-i a o ut l < * * v * ^ kbsi Kftm-r* 1 1 m©j 

[0 0 4 2] 

-CJi, #!;il£x->xi; E7 • 3 V *:g±flR&J» 14 L amb da g t 1 0 

.Lambda gtll 4^fl^$it4o ^5^$ KiUtt, fll^lf, i 

->x'J 1ST • 3'J *«±f4itt4i^{:tt, pBR322, P UC19 , pBlu 
e s c r i p t & if7&*0O^£ *L& 0 
[0 0 4 3] 
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* * ft&g? D N A <OW m K&m L ^fll lOTSfCijO Iff L T ^ ^ * - Bftt £ # £ d £ **"C 

£ & a*. &r l *> mm&m dna ow*-^ l^m^ir t wi-vmmm *m ^ & & 

^{±&V> 0 ^%DNAffifiti:^^^-DNAS>f>tt*^$^^)^(i, »DNA 
V if -4E*m^ Z-fifcX <> ^Jx.M»DNA®fit^#*»i:^^^-®f>i- 
Oft*»t?>7--V jE^&DNAV J: ^MlDNAHrtf- 

^**-DNA8fr>^0«;i^*-^J&-r&o i&M^JSCT, T--'J^^it 
, tiWCtALt^rt^DNA'J #--te*£flJJB L^;^* £ £: 

& X% 2>o 

[0 0 4 4] 

xyx'J t7 • 3'JW3 110 . -i-~>^'J t7 • 3'J C6 0 0, xyx'J H7 - 3'JH 
B10 1 . ivx'J H7 • 3U JM1 0 9 % x*>x V H7 • 3 V DH 5 « & fc'SrJE 

[0 0 4 5] 
[0 0 4 6] 

#fico G D H ££5eKM U#& o S »Jfl!fex;^^ * -WfA«i:o 

^■COll?li, S»fc?-&DNA&«^*^**-^3I^JItt£^-:&-fc PQQ« 

[0 0 4 7] 

±EO*fetJ: «J#?>^PQQ«r^i^ : 3 1 Kti-^GDHjt^om3£SB^Jt±> S c 
ience , «2 Utt, 1 2 0 5 ( 1 9 8 1 ) KfBlftS ti/c yft^r J: *) MWi 
Ltzo ttz, GDH©75 </»K?!IW:±iB<DJ:$ \z#&2 tilzl&mSM & <5«^U/c 0 
[0 0 4 8] 

±I20«t -5 ICfC, — K3l^$tLfePQQ«rW^5^f-ifefc-r*GDHjt^«rfii^r-r* 

A(i> GDH«e ; f L «:«»i-4jaSI^^^-^'biWIR#*^PCRftKJ: <9 GDHjtfe 

i^«bo^^^-tcJ;^PQQ^m^^i-^^^<7)^K^m{±> *>uS"*A*k 
SKi&=r>t?-r> h-fe;v^^lx^ hnjK-V--~>3 £*£fflv>& £ fc^t?^ & 0 

[0 0 4 9] 

PQQ&£t&*#-*-£flK£»i: LTtt, ^fn^f'J A (Methylobact 
e r i um) Jl^<£>^ * y — ^SMtteiffltt, 7-fe * — (Acetobacter 

) JR^/uay*^ (Gluconobacter ) JRWlftfclS* 79Wf 'J 

A (Flavobacterium) I, K-=E?-;*JPL T \ 9 -WMV) 

[0 0 5 0] 

JR#ltt"Cli7~>* - *^37*f'f 7~>* f^*- • ,K«7^>^f £ 

[0 0 5 1] 

±Ef 4!|i:-Ctifi ^Mi^^ ^ - i: fCti. RSF10 10 &5fc?>^**- 
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Wx.\i* pKT 2 4 0, pMMB 24f (M. M. Bagdasar ian h, 
Gene, 26, 273 (1983)) , pCN40 , pCN60 f (C. C. Ni 
eto h, Gene, 87, 145 ( 1 9 9 0) ) ^pTSH37 *$*mif2>Zt 
tf*T?£So pME 2 9 0f (Y. Itohfc, Gene, 36, 27 (1985) 

) „ pNIlll, pNI20C (N. I t o h e>, J. Biochem. , 110, 6 
14 (19 9 1)) tfllltli, 
[0 0 5 2] 

7^* V^^-JWBWTIi^ pWM4 3 4* (W. Minas <b, Appl.En 
viron. Microbiol. , 59, 2807 (1993)). pKT 2 3 0, 
pWH 1266 ^(M. Hunger^, Gene, 87, 45 (1990)) 

[0 0 5 3] 
[0 0 5 4] 

UTti5pjfflT<ri6fta#^i»T2b^tf j: <. fc^**, 

[0 0 5 5] 

5 fcPQQ££ti*^ $ftL<(i2 o~4 2reflre*So 

»4*# tio x&'pm* %> pqqgdh km-t & * mtt e 

5&*3&WU 5fca£aPQQGDH*^S-f*ffiH-eaL^3EJeU»***, ffit<lipH6. 

o~9. oejs<oiEiiT?**o 

[0 0 5 6] 

^*t/4 , ^^MPQQGDH : l:^m-t^B^^-&t>^»TS : S:^-Oj 4*JRU fUffli" 
Stfctfli* 1 , ^Clot, 3fc|gIP Q Q G D H^t^^ 

fcfcfc?U/B3*L*o 3fcSEffliPQQGDH3&ni#rtW«E"t4»^»*»i% #ib*t/ii#*» 
[0 0 5 7] 

;K i^ry-^ 7-fe h ^%¥K£&fr%m%L&K£ «3 i£Jg:-£L i&tUT iv> 0 ini* 

n-7 h^5 7^f -^ff ^ t fcfcj: 19. il$^GDH«:#^ui:^l^ 0 
[0 0 5 8] 

Wictf, *77fy^^ (Sep had ex) $*/u (7 7*vWftf^) fcfK 
DEAE-k77n-^CL-6B (77^i/7^*f^) . 
^77D-7CL-6B (7 7Wi/7^*f?) ^*7A^07F^77^- 
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SDS-PAGE) tfy\zJ£—<o;<> V*B1rmmKmk2iiX^2> :Hft Lv> 0 
[0 0 5 9] 

V * GOOD K»# Ltv^^^v^it^^o 0 Sfc *> 
0>»±GOOD<D«WifcT?2blK PIPES, MESiKiiMOPSlW 

[0 0 6 0] 

^tt^ DN AO#^©M^»t^ i 1 1: J; 19, ^v>li#^MtffA^:l±^ 

*a£*-t-***»=S:**fei: LTIi, «*.*;TlfrJlW>*y h (Transforme rMu t 
agenesis K i t ; C l o n e t e c hS, EXOIII /M u n g Bean 
Deletion Ki t ; S t r a t a g e neS, QuickChange Si 
te Directed Mu tagenesis KitlStratagen el^ 
if) <omm, *V>tt#U *9-*jt«lKJ£ft (PCR) OjflJfflj&*W&*t*o 
[0 0 6 1] 

1 t^$fl&PQQGDH©7 4fe, 14 6tt, 1 6 81&, 16 
9&, 17 0t, 2 4 5^5.173 4 2f£H*S L, -e-WT? ymSm^^^L^t 
„ M^lt^i^tL/: P Q Q G D H^#^#S i bWe%tz 0 «1f*tttWLT 

D74V, M3 4 2 I, M3 4 2V, M3 4 2 P, M3 4 2 A, S 1 4 6 A, Q168A 
, L169P, A 1 7 0 L, A170M, A 1 7 0 I , A170F, (S146A + A1 
7 0 L) , (Q 1 6 8 A+L 1 6 9 P+A 1 7 0 L) „ ( S 1 4 6 A + A 1 7 0 M) , ( 
Q168A+L169P + A170M) , (S 1 4 6A + Q 1 6 8A+L 1 6 9 P + Al 
7 0L) , (S 1 4 6 A + Q 1 6 8 A + L 1 6 9 P+A 1 7 0 M) , (Q168A+L1 
69P+A170L + E245D) , (Q 1 6 8 A+L 1 6 9 P+A 1 7 0M+E 2 4 5 
D) , (S 1 4 6 A+M3 4 2 I ) „ (Q 1 6 8 A+L 1 6 9 P+A 1 7 0 L+M3 4 2 
I), (Q 1 6 8 A+L 1 6 9 P + A 1 7 0M + M3 4 2 I ) , (S146A+M342 
V) , (Q 1 6 8 A + L 1 6 9 P +A 1 7 0 L+M3 4 2 V) , (Q168A+L169 
P + A 1 7 0M + M3 4 2 V) , (S 1 4 6A+M3 4 2 P) , (Q168A+L169 
P+A170L+M342P) > (Ql 6 8A+L1 6 9P+A1 7 0M + M3 4 2 P) 
, (S 1 4 6 A + M3 4 2 A) , (Q 1 6 8 A+ L 1 6 9 P + A 1 7 0 L +M 3 4 2 A) 
> (Q 1 6 8 A+L 1 6 9 P + A 1 7 0M + M3 4 2 A) , (D 7 4 V + S 1 4 6 A) „ 
(D74V + Q168A + L169P+A170L) , (D 7 4 V + Q 1 6 8 A+L 1 6 
9P+A170M) , (Q168A+L169P+A170L + E245D + M342I 
), (Q 1 6 8 A + L 1 6 9 P +A 1 7 0M+E 2 4 5 D+M3 4 2 I ) , (Q 1 6 8 A 
+ L169P + A170L + E24 5 D+M3 4 2V) , (Q 1 6 8 A+L 1 6 9 P+A 
170M+E245 D + M3 42 V), (Ql 68A+L1 6 9P+A1 70L + E2 4 
5D+M342 A) , (Q 1 6 8 A+L 1 6 9 P + Al 7 0M+E 2 4 5 D+M3 4 2 A 
) ^K!fUl/», 
[0 0 6 2] 
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tLfcgfcas^vA^Rtt, &toj: ? *^^«t v&feit-t&z tare* &o 

10 0 6 3] 

ttf&StLfc&SE (i) 7X^5^>E 

zmfrt>ntffttzimttz\±2m&±<Dft&m&£x) 1 (2) r^-r^ l#>&£ 

[0 0 6 4] 

M^MJ^tJ + l'^v^rti. PQQGDHmii, »#OiB«KJ:o"C ****** 
> ®tfi*t>5~5 0% (MJt) OfEHTjffJIUffiv^tLSo t, 1 

0 0-2 0 0 0U/mgO|KB^#iSfcfflV><b*L*o 
[0 0 6 5] 

nf+xhr/«l(±, l~9 0% (fifiifc) ©lltW^^tWIlv^ £ 
[0 0 6 6] 

m> *vmmffifo, GooDmwm^iftimifhfi&ommwwLODiats. 0-9. 0 
a k © « h -e-ffiffl i $> k ig c t p & $ *l * o * k * v> x it wmn <n ^* i± . 

#fcK5£3*L*itf>-Cli&v>a*. IflKliO. 1% (MJfc) £JL± > #£»$L<liO 
. 1-3 0% (Sfiifc) OfEffl-C'fiUBStLSo 
[0 0 6 7] 

^ffl-e§*r;w^^ >fc LTt±, Wf7;v^r/ (bsa) , ipar^r^v (ov 

A) K&FmifbilZo tKBSAWJU*. i7;V/^ >W^«fi> 0*L<ttl 
-8 0% (fiSJt) , i JjfiPi L< (i5-7 0% (lilt) (DtoM-etifflZH&o 
[0 0 6 8] 

2hizm<Q&fcim%z*pQQGDK<DKmizmzj&\,*&mzRi3:2% 

i:PQQGDH*E^ti*ffi, v*tt P Q Q G DH fc£56ffc»*»t«fcrai$fcE'fr 
[0 0 6 9] 

^)v^^A^<ommmttzitmmk^*^^^Am.^^ibmM^fi^o ttz, ft&m.j&m 

iZ&^X, *)l<isVA'(*><D^-&i±, 1X10~ 4 -1X10" 2 Mt*Sit#ff 
[0 0 7 0] 

19. S<bK|6l±1-£o 
[0 0 7 1] 

«ty ? U> ? >^ib35:-l>P^ib^$ti.^T^ymo^*{i. 0. 0 1-0. 2tf%T* 
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[0 0 7 2] 

* 0 . 05-0. 5S*%t?**Ci:36 I »t Lv» 0 
[0 0 7 3] 

[0 0 7 4] 

1Me©*tt*UM&fc«U &JffcJ:i>fll©jSfl\ ^x.{f#MMtt^J> ScJ&ftaU JR»»* 
[0 0 7 5] 

£ is v> x tt filToi* ic £ «9 ^ n - * * Mfe+ & c § S 0 

*»Httifc, *3&9ifc$£3e&:a£!EPQQ GDHt^tf^a-^Tf -feW * * h 
f ttS» $»^3-^7ffe>f^y Mi, *fSWCt£-53fc3EaPQQGDHSr^ 
< <*> 1 0<D7 ? •te'f K-hfr&fiT^tfo UMiftKfi. wt, *5&W©Bfc3EMP Q 

[0 0 7 6] 

HJ&ffc-*- a o H5g^ft4:Lrti, ^Mitfflv^m ^vHJ^^ 

I^i?tt«v>tUv> 0 0 S L< WH0JO«MP QQGDHii^n^LM'e 

•eiM^uHtl^o HHSttfctt, ^;i/^;v7;V7 , t K*fflv*T:*:$&9Itf>SS3fcSP Q 
QGDH^*- tf>mm± KHJgft L/cm, T 5 % KitMLt^JV * ;v 7 

[0 0 7 7] 

*U PQQjsi^C a C 1 2 > £iO^TV a.-*-£2jnx.T— 5feMKiHi#'**o > 7* 
-fx-^-tLTii, 7x'Jy7^t*'J^A, "7 jc f V > * Y t;V7 i - h & i?£JE V* 
Stfc*»-C£*o ^ffllSt LT*||?l|05fc^aiPQQGDH*H5fe'fbL^«ffi*^v» % 
MM (#Ux.if6#M) *$ J: IflfcRaM (tfOAffAg/AgC 111) &JSv>& 0 

[0 0 7 8] 

»&fflPQQ##14^»'3-*jBi;jt£B^OS&a'7 p 9.*S KpNPG 5li, 
pBluescript SK(-) Ov;Vf ^n-->^t^7->^« • 
•7 v>n (A c i n e t o b a c t e r baumannii) NCIMB11517 
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[0 0 7 9] 

H»J 2 : ^MM P Q Q oft » 
^SPQQW14^;V=r-^J^7K*S*it^^^MmA-/9^^ KpNPG 5 t 

iS^ Qu i ckChange™ Site-Directed Mutagenes 
is Kit (STRATAGENES) fcJBv^T, <£<D7u h 3-JH:tottIfeI 

/■? 9 ¥ ^Hft**/t D y Kwm s tifc^si p q q im&r* 3-* Afcjt$&$ * a - K"f * 
ttx./7X$ K (pNPG5-7 4V) fcflMILfco 

pNPG 5 i:iB^#-^4|B«O^^U 3-*^ K&O r t*Lfcfflttto*'&J£*y =* 

l^*f- Kfc&fc, ±E^ftfcra«lcLTKyj#-^2SBttOT5 y»R^!|0 3 4 2fi 

- Kt^.»x.^7X5 K (pNPG5-342I) fcJfc&Lfco 

f- K&t^tLfcffi^tft&^j^iJ ? Kfcfflv>t\ E?iJff 2|BtW7 5ytie 

3HJ0 3 4 2fBO^ft-^'; >^mm$*L£^#IMP QQTO^^n-XKTRS 
#**3- H"f * 9* 5 K (pNP G 5-3 4 2 V) , zfu U > Kfi&$ tL/c^ 

HaPQQ-tfit^tt^a-^JKTKMSlfta- K (pNPG 5-3 

4 2P) , 7 7 - > i:tt $ ^i^f f I p q Qtf n - ^E^tf i ^ 3 - K-ra 
K (pNPG5-342A) «:^Lfco 4 1 4 6 #1 0-fe V >^7 5 

K (pNPG5 — 146A) > 17 0 f i O 7 7 - >**n ^ y > (;f i$ ii^f H p Q 
Qtt#tt^>U3 a- K (pNPG 5 - 1 7 0 L) 

. 1 7 0#gO79^>^f-^-->ti1lJft$tLfeSE||SPQQ^#tt^n/3-^Jtt^c3R 
»**3- Ft^ltx.^^? K (pNP G 5-17 0M) „ 1 7 0f|O75-V# 
>f y n v > team £ tt tz ^HM P Q Q $tf?t£ ^ 3 - * K^cXffiK tn-Kt* ®M k. 
Zfy*< K (pNPG5-170I) „ 17 0#g <£>7 9 - xajvj ^ y KWi& 

Ztiiz&mm?QQ&3f&y)\'X-xMfrmm$%*x- Kts^x.^^? K (pNP 
G 5- 1 7 OF) &35t#Lfco ZtL^tKD&J&tV zf? ? V&Wffltt 5 ~ 1 2 £ 

PNPG5, pNPG5-74V, pNPG 5-3 4 2 I, pNPG5-3 4 2V, p 
NPG5-342P. pNPG5-342A, pNPG5-146A> pNPG5-17 
0L, pNPG5-170M. pNPG5-170I, p N P G 5 - 1 7 0 F^Mx. 
7*7X5 Kt^jiinvef^ (x->x'Jt7 - 3V-JM109; y&m&nm) 

[0 0 8 0] 

»#!)2l?#*:*Ulx.7 P 7X5 KpNPG5-7 4 VODNA5// g&iifllffi&XB am 
HI^ilfXHoI "C-SJlff LT, 8e*SPQQ^tt^3-^«Wc3R« 

3t<9*£»£^«3-*lii.«iLfco ILftLfcDNAtBamHIiitfXHo iTMsOirLtf: 
pTM33 (1/ug) t?rT4DNA';**-iflIttl 6t, 1 6 DN 
A£*l£Lfco ^l^L7t:DNAfi^v^'J 7 • n'J DH 5 « <D^>\fy^> h-fe;V£fflv* 
T5B5M6&*frofc 0 f»fc*LfcHa:/?;*$ K£pNPG 6 - 7 4Vi^*L3to 

pNPG5, pNPG 5-3 4 2 I, pNPG 5-3 4 2 V, pNPG 5-3 4 2 P % 
pNPG5-342A> pNPG5-146A, pNPG5-170L, pNPG5-l 
7 0M. pNPG5-170I, pNPG5-l 7 0FO^x^7^5 KWti 

ffitE# 2004-3095595 
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PG6. pNPG 6-3 4 2 I, pNPG6 — 3 4 2V> pNPG6 — 3 42P> pNP 
G6-342A, pNPG6-146A, pNPG6-170L > pNPG6-l 70M 
, pNPG6-170I N pNPG6-170Ffc^Uo 
[0 0 8 1 ] 

v^- - K^EM -^f/TE 3 4 9 3 («I«F* 1 2 2 9 8f) ^LBG^i (L Big 
j&+0. 3%^'J-bn-jV) t3 0t> 16B*IH!i&aiU &>bfrM ( 1 2 , OOOrpm 
. 1 0 55-IS!) KJ; t9B#£llMXU i^I^:*^U3 0 OmMyi-^n-^^tr 
SmMK-'JVSlW (pH7. 0) 8ml£flP;L, ffifaZMMLtZo WmM'kfrM ( 
12, OOOrpm, 1 0^) \Z X *) M:£[o]i|XU iOl#:i:7K^L/;3 0 OmMv 
a-^n-^^^tf5mMK-'J>|?i®t (pH7. 0) 0. 4ml ^llDx., IMI 

Silt C»J 3 tfitM7 , 7 ^ 5FpNPG6-74V«:0. 5 M gUn*., 
? hn^'lz-yg >fe^«t t)ISKIL/;o 1 0 0/; g/m 1 W h U^hv^fv^^ 
ifLBStl^ifcK&WL^nn^-i 19 % g Ift im £<, 
pNPG6. pNPG6-3 4 2 I, pNPG 6 - 3 4 2 V. pNPG 6 - 3 4 2 P. p 
NPG6-342A, pNPG6~146A. pNPG6-170L, pNPG6-17 
OM, pNPG6-170I, PNPG6-1 70F©#M^7^U'i:o^tU!fi 

[0 0 8 2] 

swBfli i 

D-^Vn-^ + PMS + PQQGDH — D-^3/-l, 5 - 9 * b ^ + P 
MS (red) 

2PMS (red) + NTB — 2PMS + V*)V-*4fy 
^xt^^/hWx-h (PMS) (red) i & - h n -f h y V'J >7 A ( 
NTB) OjiTCKJ: !9^$tL^y*;i/vHf ><7>&&li. 5 7 0 nmt^MftCi!) 

l J|Ma tt . £IT i:ffi^^#T-C 1 i? v * )V? -9 s > * 0 . 5 5 V * $ & 
PQQGDH«I*v^o 
(3) 

A. D -^JV 3 : 0. 5M (0. 9g D-^V3-X (^118 0. 16 
) /10ml H 2 O) 

B. P I PES-NaOHi», pH6. 5:50 mM (6 OmL«)*>fKiilL 
fcl. 51g©PIPES (^13 0 2. 3 6) 5N NaOHCilU 2. 2 
m 1 O 1 0 % Triton X-100 £iD;i&o 5 N N aOH^t 2 5 TCT'p 
H£6. 5±0. 0 5CilL> **j)Dx.tl0 0mUU:o ) 

C. PMS»*:3. OmM (9. 1 9mg©7xt^^ bWx-f (^18 
17. 65) /lOmlHz O) 

D. N TB^i : 6 . 6mM (5 3. 9 6mg©-fnf h^V'J^A^V- (^18 
17. 65) /lOmlHz O) 

E. lmM C a-C 1 2 , 0. 1% Triton X-100, 0. 
1% BSAm5 0mM PIPES-NaOHl» (pH6. 5) 

1. 8ml D-^;V3-*}#T& (A) 

24. 6ml PIPES-NaOHW(pH6. 5) (B) 
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2. 0ml PMSM (C) 
1. 0ml NTBi$ (D) 
[0 0 8 3] 

imi) 







42mM 




30mM 


PMS 


0.20mM 


NTB 


0.22mM 



[0 0 8 4] 

0. 1 m 1 <Z>»3R»ift*JlIx., i^*i:ltettI^Lfc, 

5 7 0 nm-CO*tcWr&"RjfeJKOiUiP*3 7 tCi»t4* , feMfc*tt , e4 - 5fl^ 
MU tt©«IfflIM^^ 1 ^Sf: ^ A O D Fit! L/c (ODf^f) . 

Tyfe>f ©*T»fc*?frLfc***JR* (E) »#U ft— O««iTC0. 

1-0. 8U/mll:MU: (iif^SttW/:feC^7^f y * 

If* 

U/m l = |A0D/m in (AODt^h- AODy?>^) XVtXdfl / (2 

0. 1X1. 0 XV s) 
U/mg= (U/m 1 ) Xl/C 

v t : m.mk ( 3 . i m i ) 

V s : ■v>7)i'fcm (1 . 0m 1 ) 

20.1: >v> 1/25U ^a-^SbfrftSfc 

1 . o : 5fcg&:R ( c m) 
d f : *JR«Sfc 

C : ®Wi*P (Ommmt (c mg/ml) 
[0 0 8 5] 

500mlOTerrific b r o t ht2LfSP7?^3K^U 1 2 1 "C 

. 2 o#^*- h^v-y=gr=ffv>, jfcftifeBOjfttemaaLfc;* hv^h^ 1 o o 

^ g/m 1 C^S i -5 K^sJnLfco -<7>igi&&~ 100/i g/m 1 <7>* h V^h^^f ~>>£ 
&tr P YigtfrT^-ifr 3 Ot:, 2 4H^tLfr>a - F^t^ • ^TE3 4 9 3 (p 
NPG6-7 4 V) 5 m 18M1U 3 CCTM 0 ^^ii^m#^*L^ 0 Iff* 

&Tft<Z>PQQ&tf&jr*=i-XBL&%Wmm&it, «riBStSfe«!l3c^*v»t:, ^itlm 
1 ii&»9£j3 0 U/m I T-^o^o 
±EW#:*a^JSI»cJ: l?lfe»U 2 0mM'J«M (pH7. 0) KiSLfcf 

fcffi*3fcifc*H i T r a p-S P (7vi/tA-77^->7) ^ft>^7A?nv 
h^57-f-Ki *)3-$t • f»i£Lfco ^T'l OmM PI PES-NaOHM (p 
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H6. 5) tiff tfctt: 1 mMi:^ S J: ^ C^W ^ ~> f A t« t^o ft 

CHiTrap-DEAE (7v->^A-7r^->7) ^>$l*7A^nvf^7 
7 4 -KJ:«93-ilt -ffllU ^S&INt^nWftfro $*#&*Lfc«iaU:> SDS 

-P AGE^^i5tr#-jfe/^> K&^L£o 

pNPG6. pNPG6-3 4 2 I> pNPG6-342V, pNPG6-342P, 
pNPG6-342A, pNPG6-146A, pNPG6-170L, pNPG6-l 
70 M, pNPG6-170I> pNPG6-170FCJ:4*>a-KW''/fn 

E 3 4 9 3mm&&mz^xb±tttfetmmfcLxmmmmm&*m%vfco 

[0 0 8 61 

5eU ^>W3-^«:*KfcL^»^o«J3fefi[* 100k L^^ffiM'fit'Sr^fe^o 

i^SPQQGDHT'^ 7)Vn~-Kh-?)V h - * ^RJ&tt^te l?^ L < ^otv^W 
C*fL, *I^©@ctlPQQGDHtiiv;v f-^WDSt^TLtv^ 0 
[0 0 8 7] 
[«2] 







M342I 


79 


M342V 


74 ! 


M342P 


80 


M342A 


83 


D74V 


90 


S146A 


90 


A170L 


77 


A170M 


76 


A170I 


74 


A170F 


65 




100 



[0 0 8 8] 

pNPG5, pNPG5-74V> pNPG 5 -3 4 2 I, pNPG 5 - 3 4 2 V^ p 
NPG5-342P, pNPG5-342A. pNPG5-146A. pNPG5-17 
0L, pNPG5-170M, pNPG5-170K pNPG5-l 7 

•3%ZV*^- K N 1 6 8#BO^;i/* r/^77-^i:i6 9flwn^y>^7 , a>r/ 
iZl 7 0fl©77->tD'f WK«Jfc-T* JidtSfctf-LfcBBaiM-l 3 fMftO-frjS* V 
V^f-KRirttLkffittWft'S-JK*'; r*** V^-f-K, 1 6 8fl©^^5^^ 
77->l* 1 6 9f gOn/f-V^tynij^ci 7 Of @<^)77->?:^f 
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Y*ztL?tim\<\ fmm2fBM<D-%mzmtx* 2 tamo 7 $ ;mm<o 1 4 

6#BO-feV 1 7 Of SW77->A*n^ '>Vi:lt$ti^IlPQQ 

GDHt3-Kt4«Uftjt"/9^5 K (pNPG5-l 4 6A+1 7 0 L) , JBTFENIfc 
T, pNP G 5 - 1 6 8 A+ 1 6 9 P+ 1 7 0 L, p N P G 5 - 1 4 6 A+ 1 7 0 M, p 
NPG5-168A+169P+170M, pNPG 5- 1 4 6 A+ 1 6 8 A+ 1 6 9 P 
+170L, pNPG 5- 1 4 6 A+ 1 6 8 A + 1 6 9 P+ 1 7 OM, pNPG5-Ql 
68A+L1 69P + A1 70L + E24 5 D. pNPG5-l 6 8A+1 6 9 P + 1 7 
0M+ 2 4 5 D, pNPG 5- 1 4 6 A+3 4 2 I, p N P G 5 - 1 6 8 A+ 1 6 9 P + 
170L + 3 4 2 I, pNPG5-168A+169P+17 0M+3 4 2 1, pNPG 
5-146A+ 3 4 2 V, p N P G 5 - 1 6 8 A + 1 6 9 P + 1 7 0 L + 3 4 2 V, pN 
PG5-168A+169P+170M+342Vs pNPG5-146A+342P. 
pNPG5-168A+169P+170L+342P. pNPG5-l 6 8A+1 6 9 
P+170M+342P. pNPG 5- 1 4 6 A+3 4 2 A, pNPG5-168A+l 
69P+170L+342A, pNPG5-l 6 8A+1 69P+1 7 0M+ 3 4 2 A. 
PNPG5-74V+146A. pNPG5 - 7 4 V+ 1 6 8 A+ 1 6 9 P+ 1 7 0 L, 
pNPG5-74V+168A+l 69P+1 70 M. pNPG5-l 6 8 A+ 1 6 9P 
+170L+245D+342I, pNPG 5- 1 6 8A+ 1 6 9 P+ 1 7 OM+2 4 5 
D + 3 4 2 I > pNPG5-16 8A+16 9P+17 0L+2 4 5D+3 4 2V, pN 
PG5-168A+169P+17 0M + 245D+342V, pNPG5-168A + 
169P+170L+245D+342A, pNPG 5- 1 6 8 A+ 1 6 9 P+ 1 7 OM 
+ 2 4 5 D+3 4 2A^m $ h £fltigJt4E*#*%# Ltz a &i3, 

$<b^H»J3~5tBfeO^H^C-C, 4H&RfE*#J: «5 , (S 1 4 6 A + A 1 7 0 
L) , (Q 1 6 8 A+L 1 6 9 P+A 1 7 0 L) . (S 1 4 6 A + A 1 7 OM) , (Q 1 
68A+L169P+A170M) . (S 1 4 6A + Q 1 6 8A+L 1 6 9 P + Al 7 0 
L), (S 1 4 6 A + Q 1 6 8 A + L 1 6 9 P +A 1 7 OM) . (Q168A + L169 
P+A170L+E245D) , (Q 1 6 8 A+L 1 6 9 P+A 1 7 OM+E 2 4 5D) 
, (S 1 4 6 A + M3 4 2 I ) . (Q 1 6 8 A + L 1 6 9 P+A 1 7 0 L+M3 4 2 I) 
, (Q 1 6 8 A+L 1 6 9 P +A 1 7 0M + M3 4 2 I) > (S 1 4 6 A + M 3 4 2 V) 
, (Q 1 6 8 A+L 1 6 9 P+A 1 7 0 L+M3 4 2 V) . (Q 1 6 8 A + L 1 6 9 P + 
A 1 7 0M + M3 4 2 V) > ( S 1 4 6 A + M 3 4 2 P) . (Q 1 6 8 A + L 1 6 9 P + 
A170L+M342P) > (Q 1 6 8 A + L 1 6 9 P+A 1 7 0M+M3 4 2 P) , ( 
S 1 4 6 A + M3 4 2 A) . (Q 1 6 8 A+L 1 6 9 P+A 1 7 0 L+M3 4 2 A) , ( 
Q 1 6 8 A + L 1 6 9 P+A 1 7 0M + M3 4 2 A) „ (D 7 4 V + S 1 4 6 A) . (D 
74V + Q168A+L169P+A170L) „ (D 7 4 V+Q 1 6 8 A + L 1 6 9 P 
+ A170M) , (Q168A + L169P+A170L + E245D + M342I) . 
(Q168A + L169P+A17 OM+E 2 4 5 D + M3 421), (Q168A+L 
169P+A170L + E245D+M342 V) , (Q 1 6 8 A+L 1 6 9 P + Al 7 
0M+E245D+M342 V) . (Q 1 6 8 A+L 1 6 9 P + Al 7 0 L + E2 4 5 D 
+ M3 4 2A) , (Q168A+L169P+A170M+E24 5 D+M3 4 2 A) <D 

[0 0 8 9] 
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S146A+A170L 


73 


Q168A+L169P+A170L 


22 


S146A+A170M 


73 


Q168A+L169P+A170M 


25 


S1 46A+Q1 68A+L1 69P+A1 70L 


18 


S1 46A+Q1 68A+L1 69P+A1 70M 


22 


Q1 68A+L1 69P+A1 70L+E245D 


14 


Q1 68A+L1 69P+A1 70M+E245D 


14 


S146A+M342I 


75 


Q1 68A+L1 69P+A1 70L+M342I 


14 


Q1 68A+L1 69P+A1 70M+M342I 


15 


S146A+M342V 


73 


Q1 68A+L1 69P+A1 70L+M342V 


14 


Q1 68A+L1 69P+A1 70M+M342V 


16 


S146A+M342P 


76 


Q1 68A+L1 69P+A1 70L+M342P 


25 


Q1 68A+L1 69P+A1 70M+M342P 


25 


S146A+M342A 


78 


Q1 68A+L1 69P+A1 70L+M342A 


20 


Q1 68A+L1 69P+A1 70M+M342A 


20 


D74V+S146A 


78 


D74V+Q1 68A+L1 69P+A1 70L 


21 


D74V+Q1 68A+L1 69P+A1 70M 


24 


Q1 68A+L1 69P+A1 70L+E245D+M342I 


6.9 


Q1 68A+L1 69P+A1 70M+E245D+M342I 


8.8 


Q1 68A+L1 69P+A1 70L+E245D+M342V 


7.9 


Q1 68A+L1 69P+A1 70M+E245D+M342V 


8.4 


Q1 68A+L1 69P+A1 70L+E245D+M342A 


1 10 


Q1 68A+L1 69P+A1 70M+E245D+M342A 


14 




102 
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SEQUENCE LISTING 


<110> 


Toyo Boseki Kabushiki Kaisya 


<120> 


PQQ dependent glucose dehydrogenase 


<130> 


04-0360 


<rl fifb- 

slUU/ 


15 




raLCiitiii vci o luu *j • -l 


<210> 


1 




'too 


<212> 


PRT 


<213> 


Acinetobacter baumannii 


<400> 


1 



Asp He Pro Leu Thr Pro Ala Gin Phe Ala Lys Ala Lys Thr Glu Asn 
15 10 15 



Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 
20 25 30 



Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 
35 40 45 



Lys He Leu Arg Val Asn Pro Val Ser Gly Ser Ala Lys Thr Val Phe 
50 55 60 



Gin Val Pro Glu He Val Ser Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 



Gly Phe Ala Phe His Pro Asp Phe Lys His Asn Pro Tyr He Tyr He 
85 90 95 



Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 
100 105 110 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Thr Thr Asp Thr Phe 
115 120 125 

ffiSE# 2004-3095595 



#H 2004-151905 



Glu Lys Pro He Asp Leu He Ala Gly Leu Pro Ser Ser Lys Asp His 
130 135 140 



Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
145 150 155 160 



He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 
165 170 175 



Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Ser Lys Asp Tyr 
180 185 190 



His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser Val 
195 200 205 



Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 
210 215 220 



Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Ala Pro Asn Gly Lys 
225 230 235 240 



Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 
245 250 255 



Val Leu Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 
260 265 270 



Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Thr Asn Lys 
275 280 285 



Ser Gin He Lys Asp Leu Ala Gin Asn Gly He Lys Val Ala Thr Gly 
290 295 300 



Val Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro 
305 310 315 320 
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Pro Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp 
325 330 335 



Pro Thr Cys Gly Glu Met Ala Tyr He Cys Trp Pro Thr Val Ala Pro 
340 345 350 



Ser Ser Ala Tyr Val Tyr Thr Gly Gly Lys Lys Ala He Pro Gly Trp 
355 360 365 



Glu Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg 
370 375 380 



He Lys Leu Asp Pro Thr Tyr Ser Thr Thr Leu Asp Asp Ala He Pro 
385 390 395 400 



Met Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Glu 
405 410 415 



Gly Asn Thr Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys 
420 425 430 



Asp Asp Gly Ser Val Thr His Thr Leu Glu Asn Pro Gly Ser Leu He 
435 440 445 



Lys Phe Thr Tyr Asn Gly Lys 
450 455 



<210> 2 
<211> 1368 
<212> DNA 

<213> Acinetobacter baumannii 
<400> 2 

gatatacctc tgacacctgc tcagttcgca aaagcgaaaa cagaaaattt tgataaaaaa 60 
gtgattctgt ccaatttaaa taaaccacat gctttgttat gggggccaga taatcaaatt 120 
tggttaaccg aacgtgcaac tggcaaaatt ttaagagtaa atcctgtatc tggtagcgcg 180 
aaaacagtat ttcaggttcc tgaaattgtg agtgatgctg atgggcaaaa tggtttgtta 240 
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ggttttgctt ttcatcctga ctttaaacat aacccttata tctatatttc aggcactttt 300 

aaaaatccaa aatctacaga taaagagtta cctaatcaga cgattattcg tagatatacc 360 

tataataaaa ctacagatac atttgaaaag cctattgatt tgattgcagg tttaccgtca 420 

tcaaaagatc atcagtctgg tcgtctcgtt attggtccag accaaaaaat ctactatacg 480 

attggtgacc aaggtcgtaa tcagttagct tatctgttct taccgaatca ggcacagcat 540 

actccgactc agcaagagct caatagtaaa gactaccata catatatggg taaagtatta 600 

cgcttaaatc tggacggcag tgtacctaaa gacaacccaa gctttaacgg cgtagtgagt 660 

catatctaca ctttagggca ccgtaatcca caaggtttag catttgcccc aaatggaaag 720 

cttttacaat ctgagcaagg accaaattct gatgatgaaa ttaaccttgt attaaaaggt 780 

ggtaactatg gctggccaaa tgtagctggt tataaagatg acagtggtta tgcctatgca 840 

aactattcgg cagcaaccaa taaatcacaa attaaagatt tagctcaaaa cgggataaaa 900 

gtagcaacag gtgttcctgt gactaaagag tctgaatgga ctggtaaaaa ctttgtgccg 960 

cctttgaaaa ctttatatac ggtacaagat acctataact ataatgaccc tacttgtggt 1020 

gagatggcat atatttgctg gccaacggtt gcaccgtcat cagcatatgt atatacggga 1080 

ggcaaaaaag cgattccagg gtgggaaaat acattattgg tcccatcttt aaaacgtggg 1140 

gtgattttcc gtattaaatt ggacccgaca tatagcacga ctttggatga tgctatccca 1200 

atgtttaaaa gcaataaccg ttatcgtgat gtcatcgcta gtccagaagg taatacctta 1260 

tatgtgctga ctgatacagc ggggaatgta caaaaagatg atggttctgt cactcatact 1320 

ttagagaatc ccggttctct cattaaattt acatataacg gtaagtaa 1368 



<210> 3 
<211> 41 
<212> DNA 

<213> The sequence of designed polinucleotide described as seq3 
<400> 3 

gtgagtgatg ctgttgggca aaatggtttg ttaggttttg c 41 



<210> 4 
<211> 38 
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<212> DNA 

<213> The sequence of designed polinucleotide described as seq4 
<400> 4 

gaccctactt gtggtgagat tgcatatatt tgctggcc 38 



<210> 5 
<211> 38 
<212> DNA 

<213> The sequence of designed polinucleotide described as seq5 
<400> 5 

gaccctactt gtggtgaggt tgcatatatt tgctggcc 38 



<210> 6 
<211> 38 
<212> DNA 

<213> The sequence of designed polinucleotide described as seq6 
<400> 6 

gaccctactt gtggtgagcc tgcatatatt tgctggcc 38 



<210> 7 
<211> 38 
<212> DNA 

<213> The sequence of designed polinucleotide described as seq7 
<400> 7 

gaccctactt gtggtgaggc tgcatatatt tgctggcc 38 



<210> 8 
<211> 34 
<212> DNA 

<213> The sequence of designed polinucleotide described as seq8 
<400> 8 

gatcatcagg ctggtcgtct cgttattggt ccag 34 



<210> 9 
<211> 39 
<212> DNA 

<213> The sequence of designed polinucleotide described as seq9 
<400> 9 

gaccaaggtc gtaatcagtt actttatctg ttcttaccg 39 
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<210> 10 
<211> 39 
<212> DNA 

<213> The sequence of designed pol inucleotide described as seqlO 
<400> 10 

gaccaaggtc gtaatcagtt aatgtatctg ttcttaccg 39 



<210> 11 
<211> 39 
<212> DNA 

<213> The sequence of designed pol inucleotide described as seqll 
<400> 11 

gaccaaggtc gtaatcagtt aatttatctg ttcttaccg 39 



<210> 12 
<211> 39 
<212> DNA 

<213> The sequence of designed pol inucleotide described as seql2 
<400> 12 

gaccaaggtc gtaatcagtt attttatctg ttcttaccg 39 



<210> 13 
<211> 39 
<212> DNA 

<213> The sequence of designed pol inucleotide described as seql3 
<400> 13 

gaccaaggtc gtaatgcacc actttatctg ttcttaccg 39 



<210> 14 
<211> 39 
<212> DNA 

<213> The sequence of designed pol inucleotide described as seql4 
<400> 14 

gaccaaggtc gtaatgcacc aatgtatctg ttcttaccg 39 



<210> 15 
<211> 38 
<212> DNA 
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<213> The sequence of designed pol inucleotide described as seql5 
<400> 15 

gcttttacaa tctgaccaag gaccaaattc tgatgatg 38 
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mm 
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